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SOME PLANTS OF MOUNT McKINLEY NATIONAL 
PARK, McGONAGALL MOUNTAIN AREA 


WIinstLow R. Briees 


DurinG a Harvard Mountaineering Club expedition into the 
Alaska Range during the summer of 1952, Thayer Scudder and 
the author were able to make the collection of plants considered 
in this paper. Botanizing had to be interspersed with a program 
of surveying, testing of equipment and various other activities. 
However, it was possible to collect at various times over a period 
of 26 days which represents half of the very brief growing season 
characteristic of relatively high altitudes in the Alaska Range. 

An attempt was made to collect, as thoroughly as possible, the 
vascular plants at three different altitudes on McGonagall 
Mountain, which is one of the foothills to the north of Mt. 
MeKinley and just north of the Muldrow Glacier. The first 
collecting locality was in the valley of Cache Creek from the 
junction of Cache and Oastler Creeks, at an altitude of 3750 feet, 
to the point at which the Cache Creek valley closes in to become 
a canyon, at an altitude of 4350 feet; plants were collected here 
on June 29th (nos. 1-14), July 25th (nos. 57-65) and July 26th 
(nos. 70-96). The second locality was at McGonagall Pass, at 
the head of the Cache Creek valley, and overlooking the Muldrow 
Glacier, at an altitude of 5700 feet; plants were collected here on 
July 4th (nos. 15-46), July 17th (nos. 47 and 50-56) and July 
26th (nos. 200-205c). The third locality was on or near the 
summit ridge of McGonagall Mountain, at an altitude of 6550 
feet; plants were collected here on July 26th (nos. 206-219). The 
last mentioned collection came from the highest altitude at 
which vegetation was seen during the trip, with the exception of 
scattered rare plants of Saxifraga oppositifolia seen above 7000 


246 Rhodora (Vou. 55 


feet on Mt. Brooks, seven miles southeast and across the Mul- 
drow Glacier. All three collecting areas were well above tim- 
berline, which is at about 2900 feet. Collections were also made 
on July 17 (nos. 48 and 49) and July 20 (nos. 66-69) of the few 
plants which were found on the barren lateral moraine at the base 
of Mt. Brooks. 

McGonagall Mountain is a portion of a granitic batholith 2 to 
4 miles wide and about 20 miles long with its long axis oriented 
on an east-west line (Bradford Washburn, 1953). It is bor- 
dered by the Muldrow Glacier which parallels it on the south. 
Across the Muldrow are the major peaks of the McKinley batho- 
lith itself, plus Mt. Brooks, Mt. Wedge, Mt. Mather and others. 
The bedrock of McGonagall Mountain is a granodiorite, and is 
thought to be of late Jurassic age. The entire region was 
heavily glaciated in relatively recent times, as is shown by the 
presence of two large terminal moraines at the mouth of the 
Cache Creek valley. Furthermore, the surface of the Muldrow 
Glacier is only 50 feet below McGonagall Pass, and it undoubt- 
edly spilled over the pass and down into the valley during the 
Pleistocene, and probably more recently. 

Frost action is severe at all three localities, as is well shown by 
the presence of sorted circles and terracettes, particularly at the 
pass, and larger solifluction forms on the valley slopes and mead- 
ows. Sorted circles are the result of freezing and thawing on 
level ground, while terracettes plus larger solifluction phenomena 
result from the mass movement of soil materials down slopes as 
a result of freezing and thawing, with an accumulation of coarser 
gravel and boulders on the lower margins of the sagging areas in 
many cases (A. L. Washburn, 1950). Rainfall data are not 
available, but the total precipitation must be fairly high. Dur- 
ing the group’s stay in the area, rain fell on 27 out of 35 days, and 
snow fell on one occasion. 

On McGonagall summit, the soil is extremely gravelly, with 
virtually no accumulation of humus. Snow, rain and ground 
frost melt-water keep the ground saturated most of the time. 
Only 14 species of vascular plants were found capable of surviving 
the extremes of temperature and exposure to wind occurring at 
that altitude. The actual summit ridge was bare of all vegeta- 


1 Oral communication. 
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tion, and what plants were found grew in the little shelter offered 
by the boulders on the slopes below the ridge. Individual plants 
were widely scattered, and from a distance there appeared to be 
no vegetation at all. Five of the 14 species are ones with a 
campion or pincushion habit, and one, Saussurea viscida, normally 
over a foot in height, was reduced to a few inches. Of the species 
collected, one, Saussurea viscida, was not found below the summit; 
three, Polemonium boreale, Saxifraga oppositifolia and Saxifraga 
serpyllifolia were found in the pass, but not in the valley; and 
the remaining ten were found in the valley and the pass (with the 
exception of Campanula lasiocarpa, which was collected in the 
valley, but not in the pass). 

At the pass, there was a greater accumulation of fine gravel 
than on the summit, and on the surface of the terracettes on 
either side of the pass, thin patches of humus sometimes accu- 
mulated. As on the summit, the commonest species were those 
with a campion habit, and individual plants were widely scat- 
tered. Most of the area was bare gravel strewn with boulders, 
but on July 17, it resembled a well kept rock garden. On the 
surface of the terracettes, Draba densifolia, Polemonium boreale 
and Synthyris borealis were common, and onthe more level gravel, 
Saatfraga oppositifolia, Saxifraga lyallii, Saxifraga serpyllifolia 
and Szlene acaulis were prominent. Papaver radicatum was 
slightly less common. In the wettest gravel were found Smelow- 
skia borealis var. Koliana, Minuartia macrocarpa and Luzula 
confusa. Forty-two species, 25 of which were not found in the 
valley below, were collected. 

A much greater diversity of habitat types existed in the valley. 
In the creek bed, most of which is exposed except during the 
earliest part of the growing season, the gravel was largely bare. 
However, patches of Arnica louiseana, Luzula confusa and E'pi- 
lobium latifolium were prominent on small humus covered areas. 
On either side of the creek were broad sloping meadows on which 
there was an uneven layer of humus and Sphagnum which reached 
a foot in thickness in some places. As on the summit and at the 
pass, the subsoil was kept saturated with moisture most of the 
time, but on slopes with good drainage, the surface layer could 
become fairly dry. Except where occasional boulders protruded, 
the vegetation cover was complete. In localized areas on the 
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order of a few square yards in size, the vascular plant cover often 
consisted of a single species only. Plants which normally oc- 
curred in such patches were Cassiope tetragona, Loiseleuria pro- 
cumbens, Anemone narcissiflora, Geum rossvi and Dryas octopetala. 
Among the cobbles in the habitats at the lower margins of the 
solifluction forms where there is a lot of moisture, but little fine 
grained material and frost heaving, were found almost exclusively 
Therefon richardsonii and to a lesser extent Minwartia macrocarpa. 
The former is a tall herb with large dark green leaves which make 
it prominent and enable one to identify the lower margins of the 
frost formations mentioned above from over a half-mile away. 
In very wet depressions where drainage was poor, Sedum rosea, 
Claytonia sarmentosa, Polygonum bistorta, subsp. plumosum and 
Therefon richardsonii were important elements. Species with a 
campion habit were relatively rare, and occurred primarily in 
disturbed situations such as the banks of gullies where little 
humus could accumulate. Of the campion plants found at the 
pass, only Silene acaulis and Minuartia macrocarpa occurred in 
the valley, but Lozseleurta procumbens, not found in the pass, also 
showed this habit. Of the 47 species collected in the valley, 31 
were not found in the pass or above. 

In the following list of vascular plants, the letter S after a 
species-name indicates that it was collected on the summit of 
McGonagall Mountain; the letter P, in the pass; the letter V, in 
the valley; and the letter M, on the lateral moraines below 
Mt. Brooks. 


List or VASCULAR PLANTS 


HIEROCHLOE ALPINA (Sw.) Roem. and Schult., V, no. 91, dry meadows 
and slopes; P, no. 28. 

ARCTAGROSTIS LATIFOLIA (R.Br.) Griseb., V, no. 89, exposed gravel of 
stream bed, uncommon. 

TRIsEeTuUM spicatuM (L.) Richt., V, no. 86; P, no. 204, wet gravel. 

Poa arctica R. Br. V, no. 96; P, no. 205a; S, no. 218; very wet gravel. 
New to Alaska Range. 

Poa eiauca Vahl, P, no. 205b. 

Festuca auratca Trin. V, no. 61. 

CAREX MICROCHAETA Holm, V, no, 85; P, no. 27; 8, no. 211; common in 
drier gravel where humus is absent. 
Porsild’s treatment (1951) is followed in placing these specimens under 

C. microchaeta Holm. The culms are phyllopodic, by which character 

the material is distinguished from C. podocarpa R. Br., in which the culms 
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are aphyllopodic. If one chooses to recognize C. nesophila Holm as a 
species distinct from C. microchaeta, the material clearly belongs to the 
latter species, lacking fibrillose leaves along the rhizome, and possessing 
strongly exserted styles. The presence or absence of teeth on the mouth of 
the beak of the perigynium is not a good character, since a full range of va- 
riation may be found on a single plant. See Porsild’s paper for a fuller dis- 
cussion of the above species. 

Luzuia conrusa Lindb., V, no. 83; P, no. 39; 8, no. 210; dry gravel, very 
common at all three altitudes. 

TOFIELDIA CoccINEA Rich., V, no. 95, dry meadow where humus was thin. 

Lioyp1a SEROTINA (L.) Reichenb., V, no. 12; P, no. 15; dry meadows and 
terracettes. 

SALIX ALEXENSIS Cov., V, no. 58, gravel of stream bed. This collection 
was taken at the highest altitude at which a shrubby willow was ob- 
served. 

Saurx arctica Pallas, V, no. 6, sloping meadows. 

This material ressembles S. arctica Pallas, with the exceptions that it 
has styles over 2 mm. long, and occasional although very reduced stipules. 
These two characters are suggestive of S. crassijulis Trautv., a species 
from south of the Alaska Range, the Bering Sea Coast, and the Aleutian 
Islands. I am in agreement with Hultén that these two species and S. 
torulosa Trauty. are very possibly subspecies of the same species. 

SALIX PHLEBOPHYLLA Anderss., P, no. 438b. 

SALIX RETICULATA L., P, no. 205c. 

SALIX ROTUNDIFOLIA Trauty., P, nos. 41 and 48a. 

No. 41 represents typical S. rotwndifolia as it occurs in the area. No. 
43a, although having the short catkins and glabrous capsules of S. rotundi- 
folia, has the larger and more ovate leaves of S. phlebophylla. No. 438b, 
furthermore, has leaves which closely match those of 48a, but its catkins 
are longer and its capsules are pubescent in many cases; it resembles S. 
phlebophylla, but with a slight variation in the direction of S. rotundifolia. 
It seems possible, on the basis of these facts, that a certain amount of 
introgression has taken place between these two species, particularly since 
all three collections were made from McGonagall Pass, from fairly fine 
gravel, within an area of about 100 square feet. 

OxyRIA DIGYNA (L.) Hill, V, no. 57, wet gravel of stream bed. 

PotyGonvum BistorTA L., subsp. pLUMOsUM (Small) Hult., V, no. 65, wet 
depressions. 

PoLtyGonumM viviparuM L., V, no. 79, wet meadows, on thin humus. 

CLAYTONIA SARMENTOSA C. A. Mey., V, no. 72, margins of wet depressions. 

CLAYTONIA SCAMMANIANA Hult., P, no. 26. 

STELLARIA CRASSIFOLIA Ehrh., V, no. 73, wet meadows. 

STELLARIA LONGIPES Goldie, var. EpwaARDsII Kurtz., P, no. 19. 
MINUARTIA MACROCARPA (Pursh) Ostenf., V, no. 87; P, no. 21; 5, no. 216; 
wet gravel, scree slopes, and lower margins of solifluction formations. 
SILENE ACAULIS L., V, nos. 7 and 90; P, no. 6; §, no. 215; moist meadows 

and terracettes. 
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Me.anprium FuRCATUM (Raf.) Hult., M, no. 67.. 

ANEMON® NARCISSIFLORA L., subsp. INTERIOR Hult., V, no. 92, dry sloping 
meadows. 

RaNuncuuus Nivauis L., M, nos. 49 and 66. 

PAPAVER RADICATUM Rottb., V, no. 5; P, no. 20; S, no. 213; dry hillsides 
and gravel, commoner at higher altitudes. 

CARDAMINE BELLIDIFOLIA L., P, nos. 44 and 52. 

Drasa aupina L., V, no. 4; P, nos. 46 and 47; dry gravel and moraine. 

DraBA DENsIFoLIA Nutt., P, no. 17, surface of terracettes, on slight 
accumulation of humus. 

Drara EscHscHOLTzi Pohle, P, nos. 23b, 38 and 51b. 

Drapa Nivatis Lilj., P, no. 51a. 

DRaBA PSEUDOPILOSA Pohle, P, nos. 23a, and 5lc. 

The genus Draba is very poorly understood in the arctic, and determina- 
tions can at best be considered a temporary assignment of names awaiting 
an exhaustive study of the group. In the material from McGonagall 
pass, 23a and 51¢ appear most closely related to D. pseudopilosa, a species 
restricted to northeast Asia, one station on the Bering Sea, and two along 
the arctic coast of Alaska. These plants have the dense branched pubes- 
cence of D. nivalis, mixed with simple hairs. The midribs of the leaves, 
although persistent on the old leaf bases, are not at all prominent on the 
leaves themselves, a character in which these plants differ conspicuously 
from D. nivalis. The pedicels are pubescent with branched and simple 
hairs, the siliques are narrower toward the tips, than at the bases, and the 
styles are very short (less than 0.25 mm. long). The petals are cream 
colored, and the scapes are long and flexuous. This population is essenti- 
ally homogeneous. No. 5la matches D. nivalis, being fairly typical 
material, with fine stellate pubescence, reduced styles, and white petals. 
Nos. 23b, 38, and 51b match Scamman no. 625g from McKinley Park, a 
plant considered by Hultén to belong closest to D. eschscholtzii, which 
has its type locality in Asia, on the Chukech Peninsula, and has been col- 
lected from three widely separated stations along the Yukon River valley. 
They differ from D. pseudopilosa in their emarginate petals; thinner 
pubescence, of a more strigose character; shorter and stiffly erect scapes; 
and prominent styles, which are 1 mm. or more in length. All of the 
above material is separated from the D. fladnizensis—D. lactea complex by 
the possession of pubescent scapes and pedicels. All three species oc- 
curred in fine wet gravel. D. pseudopilosa and D. eschscholtzii are both 
new to McKinley Park. 

SMELOWSKIA BOREALIS (Greene) Drury and Rollins, var. KoLIANA (Gom- 
boez) Drury and Rollins, P, nos. 22 and 50; extremely wet gravel. 
These plants are in flower with a few scattered fruits. Their villosity 
and leaf shape approaches that of var. villosa, but flowering material 
of all varieties is conspicuously more villous than fruiting material. 
The more mature fruits of these collections are closest to those of var. 
koliana. ‘These plants were collected near the type locality of var. 


koliana and from a site where material clearly belonging to that variety 
has been collected (Herning, Nelson 1939). 
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SEDUM RosEA (L.) Scop., V, no. 75; P, no. 40; 8, no. 217; moist depres- 
sions and wet gravel. 

THEREFON RICHARDSONI (Hook.) O. Kze., V, no. 70; almost always on 
the lower banks of solifluction formations, among the coarser gravel 
and boulders. 

SAXIFRAGA BRONCHIALIS L., subsp. FUNSToNII (Small) Hult., V, no. 62; 
P, no. 56; wet gravel and scree slopes. 

SAXIFRAGA CAESPITOSA L., subsp. SILENIFLORA (Sternb.) Hult., M, no. 68. 

SAXIFRAGA ESCHSCHOLTzII Sternb., P, no. 32. 

SAXIFRAGA FLAGELLARIS Willd., P, no. 45, moist gravel. 

SAXIFRAGA LYALL Eng., V, no. 1; P, no. 42;8, no. 219; stream banks and 
scree slopes. 

SAXIFRAGA OpposiTIFoLIa L., P, no. 34; 8, no. 209; wet gravel, common. 

SAXIFRAGA RIVULARIS L., M, no. 69, new to McKinley Park. 

SAXIFRAGA SERPYLLIFOLIA Pursh, P, no. 25; S, no. 208; wet gravel, 
common. 

CHRYSOSPLENIUM WRIGHT Franch. and Sauv., V, no. 2; P, no. 30; 
moist depressions. 

PARNASSIA KOTZEBUEI Cham. and Schlecht., V, no. 74; wet meadow. 

GrvuM Rossir (R. Br.) Ser., V, nos. 8 and 88; dry meadows, common. 

Dryas ocroperata L., V, no. 9; dry meadows, common. 

OXYTROPIS NIGRESCENS (Pall.) Fisch., subsp. pyamana (Pall.) Hult., P, 
no. 24; moist gravel. 

EPILoBIUM LATIFOLIUM L., V, no. 60; P, no. 202; stream bed, and dry 
gravel. 

LIGUSTICUM MUTELLINOIDES (Crantz) Villar, subsp. ALprINUM (Ledeb.) 
Thellung, V, no. 94; P, nos. 31 and 53; dry tundra, surface of terra- 
cettes. 

PYROLA GRANDIFLORA Rad., V, no. 81, dry meadow. 

LepuM PALUSTRE L., subsp. DECUMBENS (Ait.) Hult., V, no. 93, dry slope. 

LOISELEURIA PROCUMBENS (L.) Desv., V, no. 15, dry meadow. 

CASSIOPE TETRAGONA (L.) D. Don, V, no. 14, dry meadows, very common. 

VACCINIUM ViITIS-IDAEA L., subsp. minus (Lodd.) Hult., V, no. 82, dry 
meadows. 

DIAPENSIA LAPPONICA L., subsp. oBovaTa (F. Schmidt) Hult., V, no. 10, 
dry meadows. 

ANDROSACE CHAMABJASME Host., subsp. LEHMANNIANA (Spreng.) Hult., 
P, nos. 37 and 54, wet gravel and scree slope. 

DoDECATHEON FRIGIDUM Cham. and Schlecht., V, no. 71, stream banks 
and moist slopes. 

GENTIANA GLAUCA Pall., V, no. 93, dry meadows. 

PoLEMONIUM BOREALE Adams, P, no. 18; 8, no. 212; dry slopes and 
terracettes. 

SyNTHYRIS BOREALIS Pennell, V, nos. 3 and 11; P, no. 29; 5, no. 207. 

CAsTILLEJA PALLIDA (L.) Kunth, subsp. Mex1Ae Pennell, V, no. 76, dry 
meadows. 

PrpIcuLARis CApITata Adams, V, no. 78, dry meadows. 
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PEpICULARIS LANATA Cham. and Schlecht., P, nos. 16 and 55. 

PEDICULARIS VERTICILLATA L., V, no. 80, wet meadows and depressions. 

CAMPANULA LASIocaRPA Cham., V, no. 77; S, no. 214; dry meadows and 
gravel, uncommon. 

ERIGERON ERIOCEPHALUS J. Vahl, M, no. 48. 

ERIGERON PURPURATUS Greene, P, no. 201. 

ANTENNARIA MONOCEPHALA DC., P, no. 35. 

ANTENNARIA PHILONIPHA A. E. Pors., V, no. 64, dry meadows, on thin 
humus. 

ARTEMISIA ARCTICA Less., V, no. 84, wet gravel and thin humus. 

ARNICA LOUISEANA Farr., subsp. FrigipA (Meyer) Maguire, V, no. 59, 
common, on stream bed gravel, on thin patches of humus. 

SAUSSUREA VISCIDA Hult., var. YUKONENSIS (Pors.) Hult., S, no. 206. 

SENECIO ATROPURPUREUS (Ledeb.) B. Fedtsch., var. rompNTosus (Kjellm.) 
Hult., P, no. 200, wet gravel. 

TARAXACUM KAMTCHATICUM Dahlst., P, no. 33, uncommon. 

Crepis NANA Rich., P, no. 203. 

Thanks are due to Professor W. H. Drury, of Harvard University, for 
his assistance and suggestions during the preparation of this paper, and 
to Dr. Bradford Washburn, Director of the Boston Museum of Science, 
for providing the geological information needed. Anderson (1943-1952) 
and Hultén (1941-1950) were the references used in species determina- 
tions, except as otherwise noted. Determinations were done at the Gray 
Herbarium, where a complete set of specimens is deposited. —BroLoGicaL 
Laporatorins, HARVARD UNIVERSITY. 
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CHROMOSOME STUDIES IN KUHNIINAE 
(EUPATORIBAE). I. BRICKELLIA! 


L. O. GaIserR 


INTRODUCTION 


AmoncG the many outstanding contributions to the taxonomy 
of the Compositae by Robinson, the monograph (1917) on 
Brickellia clearly ‘presents that author’s interpretation of the 
genus. The excellent drawings of portions of inflorescences 
with leaves, especially indicate the attention given to specific 
and varietal characters of the head, achene, florets, and phyllaries. 
He included ninety-one species, eighty of them considered 
unquestionably distinct. In the introduction he expressed his 
difficulty in making any division of the genus into true sub- 
genera. ‘To him it was best divided into nine sections of closely 
related species. Admittedly, these were separated sometimes 
by rather artificial boundaries. The sections are of very varied 
size, seven consisting of one, two or three species while one, 
Bulbostylis, contains seventy-seven species in nine subsections. 
It should be pointed out that as the genus occurs mostly in the 
less accessible mountain ravines and deserts of Mexico, there 
were at that time not a great many herbarium specimens, some 
species being represented by one or at most a few collections. 
This fact contributed to the placement of some in the doubtful 
category. 

This painstaking treatment of a genus presented a challenge 
for a cytological inquiry of the chromosome numbers of the 
species covered. Besides, Robinson (1913) had also presented a 
key to the subdivision Hupatorieae of the Compositae in which 
Brickellia is found in the small subtribe Kuhniineae. This 
consists of nine mostly small genera, of which Brickellia has the 
largest number of species and Liatris is second with approxi- 
mately thirty-two species (Gaiser, 1946). Since I have pre- 
viously reported on chromosome numbers in Liatris (Gaiser, 
1949, 1950 a and b), an American genus chiefly of United States 
and Canada, it was of considerable interest to examine a larger 
closely related genus having a more southerly geographic dis- 


1 The author is grateful to Dr. P. C. Mangelsdorf and Dr. R. C. Rollins for valued 
criticism of this manuscript. 
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tribution. Brickellia occurs from the nerthern boundary of 
United States in Washington, southward through the western 
states (with one species in the east) through Mexico and Central 
America and perhaps sparingly in eastern Brazil, but it is espe- 
cially abundant in Mexico. 

The general features of the genus Brickellia are well presented 
by Robinson and through the sections one follows from small 
heads of eight, to the largest, of over one-hundred florets. The 
species are chiefly calciphiles, xerophytic in varying degree and 
occurring mostly in mountain ravines with some limited to 
deserts. It may be emphasized here that in comparison with a 
perennial herbaceous genus such as Liatris, Brickellia consists 
about equally of shrubs and perennial herbs, with intermediate 
types, and includes at least one annual. The general shrub-like 
nature of many species of western United States stimulated an 
inquiry regarding the nature of those of the more southern 
countries. Are species of Mexico and Central America more 
woody? If so how do the chromosome numbers? of woody 
Compositae compare with those of closely related herbaceous 
ones? If there are varying chromosome numbers in the genus, 
are the more basic numbers found in species of the tropics? 

The cytological studies have put particular emphasis on com- 
parisons of the karyotypes of the various species, believing that 
if karyology is neglected, one of the soundest indicators of the 
major trends of evolution may be missed. In conjunction with 
the chromosomal variations an attempt was made to see if any 
correlations could be found which might be of further aid in 
taxonomic classification. This included microscopic examina- 
tion of the various parts of the plant: the trichomes, secretory 
glands, the so-called punctate condition of the leaves; and the 
barbules of the pappus. 

MernHops 


In Guatemala, during the last two weeks of September, 1950, 
it was found that Brickellia adenocarpa Robinson, the species 
apparently common in the Departments of Sacatapequez and 


2The author most gratefully acknowledges the primary aid of a grant from the 
American Philosophical Society for this project which made possible a trip to Gua- 
temala and Mexico for the collection of cytological materials in the field. I wish to 
acknowledge also a subsequent grant from the American Academy of Arts and Sciences 
received for assistance in getting timely attention for the material brought back, 
such as germinating seeds at once before they became inviable, ete. 
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Guatemala, had not begun to flower in some stations and in 
others it was just beginning to do so. With many more species 
occurring in Mexico than Guatemala, I proceeded there and in the 
six-week period spent in the plateau states of Mexico, Oaxaca, 
Michoacdn (around Morélia), Jalisco (Guadalajara and Rio 
Blanco), Guerrero (Taxco), Morelos (Cuernavaca and Yautepec), 
Puebla (Izucar de Matamoros) and on a trip to Vera Cruz via 
Orizaba and returning via Jalapa, more than a dozen species and 
several varieties were obtained in satisfactory stages for meiotic 
study. Of at least as many more it was possible to collect seeds. 
A few of the species were only encountered once. However, in 
most of them it was possible to make comparisons through 
collections from several stations. Seeds of four other species 
were obtained a year later from people with whom contacts had 
been made. 

Collection of cytological material of this genus in Mexico was 
fortunately greatly helped by taking along a plastic bag referred 
to by Stevens (1949). Since the cytologist must collect and 
press specimens as adequate reference- and _ identification- 
material, as well as fix the flowering material wherever it is 
found it is usually necessary to take along into the field a kit of 
fixing materials. From the earliest trips made, it was learned 
that branches of these shrubby plants, which had been carried 
in a plastic, zipper-closed, pillow-case throughout the morning 
and into the afternoon collecting period, had not wilted upon 
return to quarters. Transpiration vapor collected on the inside 
of the slightly inflated case and the leaves and heads seemed as 
though freshly cut. Upon removal of the involucre, the florets 
of young heads which were considered to be of the proper age for 
meiotic stages, seemed equally fresh and suitable for fixation. 
Thus this procedure was almost entirely depended upon for the 
reason that it gave greater convenience in the adequate selection 
and handling of the materials, and also because it left more time 
for actual collection when in the field. Perhaps delicate annual 
plants could not have been handled thus but this method might 
ease the cytologists’ problems with at least the more xerophytic 
types. 

The fixative used was that of Karpechenko as used by Langlet 
(1932) and as previously employed for studies of Liatris. It had 
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been found to be a good fixative as well as an expedient one since 
materials had been left in it unharmed during the busy summer 
season and then were examined later. The flowering material 
of the native shrubs collected in Mexico in the Autumn were 
examined in the Winter and Spring months in the laboratory. 
There was no evidence of shrinkage or mal-fixation, at least no 
greater incidence than exists in the fixations of a normal project 
with the plants to be studied in the greenhouse or experimental 
plot. Evidence of the clarity of figures obtained can be seen in 
photomicrographs of figures 50 to 60. 


Of the species which were already fruiting, the seed collected 
was germinated as soon as possible upon return so as not to miss 
their periods of viability. The root-tips obtained were examined 
variously. Some comparisons were made following the ordinary 
smear technique with aceto-carmine stain and also Feulgen’s 
(Meyer, 1943). Meyer’s (1945) paradichlorobenzene technique 
was also tested and proved to give as claimed, shortening of the 
mitotic chromosomes (see fig. 35). Results from aceto-carmine 
smears were not often good, probably due to the secretory inclu- 
sions, which often caused a darkening of the cytoplasm unsatis- 
factory for photomicrography. Whenever seedlings were ob- 
tained and grown in the greenhouse, root-tips from these were 
fixed, stained zm toto, in Feulgen’s and afterwards embedded 
through a rapid alcohol-chloroform-paraffin technique. Others 
were fixed in Karpechenko’s and Belling’s followed by Newton 
Gentian Violet stain. As the latter method had been employed 
for the study of the earliest received species in 1948, it formed a 
basis for general comparison of chromosome morphology of 
species within this genus as well as with those of the other related 
genera of the Kuhnitheae. Of any recent herbarium specimens’ 
received, seeds were always tested and of course, packets of 
seeds gave abundant material. Seeds of species from western 
United States were usually found inviable if more than two years 
old. Occasional exceptions were found as in a few each of 
brickellia Coultert Gray, B. megaphylla Jones and B. macromera 
Robinson from Baja California. However, the seeds collected 

3 The author wishes to express gratitude to all who have contributed any specimens, 
all of which grow in less readily accessible places. Especially am I indebted to Mr. 


A. G. Johnson for collecting in the Durango-Chihuahua region of Mexico and the 
Chiricahua Mts. of southwestern Arizona while on a return trip from Mexico City. 
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in southern Mexico and also in samples received from Costa 
Rica (B. argyrolepis Robinson) and Honduras (B. adenocarpa), 
proved noticeably less viable within five months. One remark- 
able exception was found in the only annual species studied, 
B. diffusa (Vahl) Gray. The minute seeds of the one accession 
which germinated had been collected more than five years 
previously. 

For the examination of trichomes and glands, leaves from 
herbarium specimens were cleared in approximately twenty per- 
cent sodium hydroxide for varying lengths of time according to 
their thickness and then dehydrated and mounted in diaphane. 
The more delicate leaves of seedling plants were preferably 
cleared in lactic acid and similarly mounted. Preparations of 
pappus required heating in water to drive out the air bubbles 
before mounting in lactic acid. 


MATERIAL 


In table I are given the names of species which it has been 
possible to examine so far, as well as the name of the collector, 
the number, time and place of collection of each accession.’ 
They have been arranged according to the sections given by 
Robinson, with inclusion of the number (in brackets) of species 
belonging to each section or subsection and their general habit 
of growth. 

One species, B. diffusa, of the only possible two annuals that 
make up Section I, had been collected from two stations in 
Mexico but none of these seeds proved to be mature. It was 
most gratifying therefore that in a chance trial of seeds of the 
most recent collection available in the Gray Herbarium, one of 
1946 from Panama, a few proved to be viable. The lack of any 
representatives of the small sections II to VI is in part explained 
by their greater inaccessibility. Sections III and IV are each 
represented by a single Brazilian species, of which the former, 
for lack of sufficient material, Robinson placed in this genus 


4 Specimens collected by the author will be deposited in the Gray Herbarium and 
duplicates in the National Museum, Washington, the Instituto di Biologia, Mexico, 
and the University of Michigan, Ann Arbor. References to other collectors’ numbers 
will permit the reader to examine a number of other specimens in various herbaria. 
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somewhat doubtfully. Sections II and VI each consist of three 
Mexican species and section V of the same number from western 
United States. There is good representation of eight of the nine 
subsections of Section VII, lacking only the monotypic species of 
subsection 2. Section VIII is equally well represented by about 
half of its species. Section IX is fortunately represented by 
B. monocephala Robinson’ which is singular in having the largest 
heads and they are borne singly on peduncles. Though it was 
the only species belonging to the section in Robinson’s treat- 
ment, more recently one other has been added, B. Robinsoniana 
Blake (1941). From the number of species given in brackets 
below each subdivision in table I, it is evident that in general each 
is represented by about half of its total number. 


5 More time and effort was spent in hunting for the herbaceous B. pulcherrima 
Robinson on the limestone mountains both at Jautepec, in Morelos, and about 
Izucar de Matamoros, in Puebla, than in the search for any other species. Dr. F. 
Miranda, who in 1941 had made a collection of it in the latter locality, felt that the 
unusually dry period in 1950 would have been very unfavorable for this more delicate 
and attractive species, the only one reported confidently as worthy of horticultural 
use. The former type locality presented the additional disadvantages of a closely 
grazed mountain, now riddled with limestone quarries. 

6 This species named by Robinson from a specimen collected by C. G. Pringle in 
1901 in the hills of El Salto, Hidalgo, was also collected by Dr. Manuel Martinez 
Solorzano, who accompanied Pringle on trips when he was in the vicinity of Morelia 
(see Davis (1936) p. 242). When in that city, I saw the specimens collected by this 
guide of Pringle’s, in the Michoacan Museum, and fortunately made the acquaintance 
of his son, a medical doctor there, Dr. Eugenio Martinez Baez, who is the son men- 
tioned in Pringle’s diary. Therefore he was able to take me to the exact locations he 
had visited with his father and Pringle. What was then a natural park, Juarez Park, 
where B. monocephala had been collected, was much like any other city park and the 
native vegetation had been pushed back. Upon visiting other places in Mexico on 
a list prepared from the given locations of specimens in the Gray Herbarium, the same 
condition was found frequently, but more harrowing still were the generally over- 
grazed hillsides and denuded forest slopes. Nevertheless I would like at this time to 
pay tribute to the monumental work represented by the collections of Pringle, not 
only for the actual specimens but also for the locations which along with his field 
notes made possible the excellent compilation by his daughter, Mrs. H. B. Davis. 
This should be a ‘“‘must’’ reference for any field worker in regions of Mexico visited 
by this hardy earlier botanist. With the rapidly changing conditions for native 
plants, it is of great help to know just where certain species did grow fifty years ago. 
After referring to the account of Pringle’s journeys to the hills of El] Salto in Hidalgo 
for B. monocephala, Mr. D. B. Gold of Mexico City, made a trip there in August, 
1951, and thus one year later, made good for this author’s failure to find that rare 
species about Morélia, 


(To be continued) 
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DIPSACUS LACINIATUS IN ILLINOIS.—On July 26, 1952, while 
driving along west 55th Street in Chicago, I noticed some 
whitish flowers among the purple ones of a thistle in a weedy 
area at the roadside. Thinking that here might have been a 
white-flowered form of the thistle, Czrsiwm vulgare (Savi) Tenore, 
I stopped the car and investigated. A close look revealed what 
a glance at thirty-five miles an hour had not. The whitish 
flowers were those of a teasel, later identified as Dipsacus lacini- 
atus L. According to the eighth edition of Gray’s Manual, this 
species is found from Massachusetts to Michigan; thus, the 
present Illinois record represents a westward extension of its 
range. The plant was seen not only at the place where I first 
noticed it but also in another weedy field across the street, in a 
similar area about one mile further west on 55th Street, and along 
the Burlington right of way at Clarendon Hills. Specimens 
have been placed on file in the Illinois Herbarium of the Chicago 
Natural History Museum.—JoHn W. THIERET, CHICAGO 
Naturau History MuseEvum. 


ANOTHER CoLor ForM oF EPILOBIUM LATIFOLIUM L.—In the 
summer of 1947, we found along Glen Highway, in Alaska, an 
extensive colony of Hpilobiwm latifolium L. With the typical 
species, were also represented the albino, forma lewcanthum 
(Ulke) Fernald, and another variation in which the petals are 
white and sepals purplish. So far as I am aware, the latter form 
has no name and I propose to designate it f. Muna. 

Epilobium latifolium L., forma Munzii, nov. f.—Petalis lacteis, 
sepalis roseis vel purpureis.—ALasKa: Glen Highway, Mile 141, 
July 27, 1947, Dutilly, Lepage & O'Neill, no. 21656 (Holotype: 
Catholic Univ. of America, Wash.). 

With forma lewcanthum, both petals and sepals are white, while 
in this new form only the petals are white, the sepals remaining 
as in the typical species. Forma Munzii parallels Epilobium 
angustifoium L., forma spectabile (Simmons) Fernald. It is a 
pleasure to name this plant for Dr. Philip A. Munz, a specialist 
on the Onagraceae, who studies our critical collections of Epi- 
lobiwm every year.—ERNusT LEPAGE, ECOLE D’AGRICULTURE, 
RIMOUSKI, QUE. CANADA. 
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